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(XURPHPEUDQH&RQIHUHQFH
>2%@
6ROYHQWUHVLVWDQWQDQRILOWUDWLRQEDVHGSURFHVVIRUSURGXFWLRQRIVWHU\OHVWHUVHQULFKHG
H[WUDFWV
$567HL[HLUD-/&6DQWRV-*&UHVSR
8QLYHUVLGDGH1RYDGH/LVERD3RUWXJDO
'HRGRUL]HU GLVWLOODWHV DUH D UHVLGXDO VWUHDP SURGXFHG LQ WKH ODVW VWHS RI WKH UHILQLQJ RI
YHJHWDEOHRLOV7KHLUKLJKFRQWHQWLQELRDFWLYHFRPSRXQGVPD\YDU\EHWZHHQZZVXFK
DV VWHUROV VWHU\O HVWHUV WRFRSKHUROV DQG VTXDOHQH FRXOG PDNH WKHP D YDOXDEOH VRXUFH
+RZHYHU GHRGRUL]HU GLVWLOODWHV KDYH EHHQ GLVFDUGHG PDLQO\ GXH WR WKHLU KLJK FRQWHQW LQ
SHVWLFLGHV

7KHSUHVHQWZRUNSURSRVHVDPHPEUDQHEDVHGSURFHVVWRYDORULVHYHJHWDEOHRLOGHRGRUL]HU
GLVWLOODWHVSURGXFLQJDSHVWLFLGHIUHHH[WUDFWULFKLQELRDFWLYHFRPSRXQGV
%DVHGRQWKHPROHFXODUZHLJKWRIYHJHWDEOHRLOGHRGRUL]HUGLVWLOODWHVFRQVWLWXHQWV)LJXUH
LW LVFOHDU WKDW WKHRQO\ELRDFWLYHFRPSRXQGV WKDWDUHSRVVLEOH WREHHIILFLHQWO\VHSDUDWHG IURP
SHVWLFLGHVDUHWKHVWHU\OHVWHUV


)LJXUH0ROHFXODUZHLJKWRIYHJHWDEOHRLOGHRGRUL]HUGLVWLOODWHVFRQVWLWXHQWV

7KHPHPEUDQHEDVHGSURFHVVZKLFKLVVWXGLHGLQWKLVZRUNLQYROYHVWKUHHVWHSV

• (QULFKPHQW RI GHRGRUL]HU GLVWLOODWHV LQ VWHU\O HVWHUV SURGXFLQJ WKHP E\ HQ]\PDWLF
HVWHULILFDWLRQRI))$VDQGVWHUROV RQHRI WKHDGYDQWDJHVRISURGXFLQJVWHU\OHVWHUV LV
UHODWHG ZLWK WKHLU KLJKHU ELRDFWLYLW\ FRPSDUDWLYHO\ WR VWHUROV DV ZHOO DV WKHLU KLJKHU
OLSRSKLOLFLW\PDNLQJHDVLHUWKHLULQFRUSRUDWLRQLQIDWEDVHGSURGXFWV
• 5HFRYHU\RIWKHHQ]\PHE\XOWUDILOWUDWLRQIRULWVUHXVHLQFRQVHFXWLYHEDWFKUHDFWLRQV
• 3URGXFWLRQRIDSHVWLFLGHVIUHHVWUHDPULFKLQVWHU\OHVWHUVE\GLDQDQRILOWUDWLRQ

&RQFHUQLQJ WKH ILUVW VWHS WKH HQ]\PDWLF UHDFWLRQ XVLQJ &DQGLGD 5XJRVD OLSDVH ZDV
RSWLPL]HGLQWHUPVRIFRQFHQWUDWLRQLQLWLDO))$V6WHUROPRODUUDWLRDQGZDWHUDFWLYLW\HQDEOLQJD
\LHOGRIVWHU\OHVWHUVSURGXFWLRQLQWKHUDQJHLQKRXUV>@

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6XEVHTXHQWO\ WKH HQ]\PH ZDV WRWDOO\ UHFRYHUHG E\ XOWUDILOWUDWLRQ XVLQJ D FHUDPLF
PHPEUDQH ZLWK D QRPLQDO SRUH VL]H RI QP ,QRSRU 8OWUD +RZHYHU HQ]\PH DFWLYLW\
GHFUHDVHG LQ FRQVHFXWLYH EDWFK UHDFWLRQV 5HVXOWV VXJJHVW WKDW R[LGDWLRQ SURGXFWV DUH
UHVSRQVLEOH IRU VXFK GHFUHDVH ZKLFK LQGLFDWHV WKDW D UHGXFWLRQ LQ WKH HQ]\PH DFWLYLW\ LQ
FRQVHFXWLYH EDWFKHV LV LQHYLWDEOH UHTXLULQJ DQ DGGLWLRQDO SXULILFDWLRQ VWHS RU DPDNHXSZLWK
IUHVKHQ]\PH7KLVPDNHXSVWUDWHJ\ZDVRSWLPL]HG LQRUGHU WRDVVXUHKLJKFRQYHUVLRQ\LHOGV
DQGSURGXFWLYLW\ZLWKWKHORZHVWDPRXQWRIHQ]\PHDGGHG>@

7KHODVWVWHSFRPSULVHVWKHSURGXFWLRQRIDVWUHDPULFKLQVWHU\OHVWHUVIUHHRISHVWLFLGHVE\
GLDQDQRILOWUDWLRQ7KLVPHWKRGZDVDSSOLHGE\FRQWLQXRXVO\IHHGLQJROHLFDFLGDWWKHVDPHUDWH
DVSHUPHDWHLVUHFRYHUHG6WHU\OHVWHUVDUHPRVWO\UHWDLQHGE\WKHPHPEUDQHZKLOHSHVWLFLGHV
DUHZDVKHGRXWLQWKHSHUPHDWH

6HYHUDO FRPPHUFLDO VROYHQW UHVLVWDQW QDQRILOWUDWLRQ PHPEUDQHV ZHUH WHVWHG DW ODERUDWRU\
VFDOHXVLQJDGHDGHQGV\VWHPILOWUDWLRQFHOO7KHLUFRPSDWLELOLW\ZLWKROHLFDFLGDQGHIILFLHQF\LQ
UHWDLQLQJVWHU\OHVWHUVZHUHFRPSDUHGXQGHUWKHVDPHFRQGLWLRQVRISUHVVXUHDQGWHPSHUDWXUH
LGHQWLFDOWRWKHVHWSRLQWXVHGGXULQJHQ]\PDWLFUHDFWLRQDW&7KHLQIOXHQFHRIWHPSHUDWXUH
DQG WUDQVPHPEUDQH SUHVVXUH RQ WKH UHMHFWLRQ DQG SHUPHDELOLW\ ZDV GHWHUPLQHG IRU WKH
PHPEUDQHVZLWK WKH EHVW SHUIRUPDQFH  DQG ) IURP6ROVHS13 IURP%RUVLJ
DQG6IURP(YRQLN)LJXUHVKRZVWKHUHVXOWVREWDLQHGIRU WKHPHPEUDQH)IURP
6ROVHS LQ WHUPV RI VWHU\O HVWHU UHMHFWLRQ DW GLIIHUHQW WHPSHUDWXUHV DQG WUDQVPHPEUDQH
SUHVVXUHV


)LJXUH5HMHFWLRQRIVWHU\OHVWHUVDWGLIIHUHQWWHPSHUDWXUHVDQGWUDQVPHPEUDQHSUHVVXUHVIRU
WKHPHPEUDQH)IURP6ROVHS

7KHGLDQDQRILOWUDWLRQSURFHVVVKRZHG WREHVXLWDEOH IRUDQHIILFLHQW UHPRYDORISHVWLFLGHV
ZLWKDVWHU\OHVWHUV UHMHFWLRQRIZLWK6ROVHSPHPEUDQHVZKLOH WKHUHMHFWLRQRISHVWLFLGHV
ZDVVLJQLILFDQWO\ORZHUEHWZHHQDQG
7KH SURSRVHG GLDQDQRILOWUDWLRQ SURFHVV ZDV VFDOHGXS WR D SLORW VFDOH XQLW FRPSULVLQJ D
FRPPHUFLDOVSLUDOZRXQGPRGXOH7KHPDVVWUDQVIHUEHKDYLRXURIWKHVSLUDOZRXQGPRGXOHZDV
DVVHVVHG LQD6HSD&)FURVVIORZV\VWHP*(2VPRQLFV86$ERWKE\WKHYHORFLW\YDULDWLRQ
PHWKRGDQGE\FRPSXWDWLRQDO IOXLG G\QDPLFV &)')RU WKDW SXUSRVH WKHVDPH IHHGVSDFHU
IURP WKH VSLUDO ZRXQGPRGXOH ZDV XVHG LQ WKH 6HSD &) V\VWHP 7KH UHVXOWV ZHUH WKHQ EH
FRPSLOHGLQWKHIRUPRIDPDVVWUDQVIHUFRUUHODWLRQWREHXVHGIRUSURFHVVRSWLPL]DWLRQ

5HIHUHQFHV
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